A novel influence of adenosine on ongoing activity in rat rostral ventrolateral medulla.
We have investigated whether exogenously applied adenosine modulates neuronal activity in a region of the central nervous system crucial for cardiovascular regulation. Extracellular recordings were made from neurons in the rostral ventrolateral medulla of the anaesthetized rat. Ionophoretic application of adenosine altered ongoing activity in 91% of neurons, evoking either a long-lasting depression or a short-lasting increase in firing rate. Both responses were blocked by application of the broad spectrum adenosine receptor antagonist 8-sulphophenyltheophylline, indicating that the responses were mediated by specific cell surface receptors. The adenosine A1 receptor antagonist 8-cyclopentyl-1,3-dimethylxanthine blocked the increase, and partially blocked the decrease in firing rate in response to adenosine. The GABA(A) receptor antagonist bicuculline also blocked the increase in firing rate in response to adenosine, suggesting that adenosine may inhibit release of GABA from axon terminals in this region. The adenosine A2a receptor agonist CGS 21680 produced a long-lasting depression of ongoing activity. These results suggest that A1 receptors mediate an increase in firing rate, whilst A1 and A2a receptors mediate decreases in firing rate in some rostral ventrolateral medulla neurons. Thus, adenosine has been shown to modulate the ongoing activity of neurons in the rostral ventrolateral medulla by acting at both A1 and A2a receptors. Accordingly, we suggest, and provide some evidence to support the idea, that adenosine acts as an important neuromodulator in this region of the central nervous system, possibly by modulating the presynaptic release of neurotransmitters such as GABA.